Polyacrylamide gel electrophoresis of reducing saccharides labeled with the fluorophore 2-aminoacridone: subpicomolar detection using an imaging system based on a cooled charge-coupled device.
Numerous monosaccharides and oligosaccharides were derivatized at their reducing end groups with the fluorophore 2-aminoacridone. The resulting fluorescent compounds were separated by PAGE using two different buffer systems. One of these, a Tris borate buffer, enabled all of the fluorescent saccharide derivatives tested to be electrophoresed and various positional isomers, anomers, and epimers could be separated. The other system consisted of a discontinuous Tris-HCl/Tris-glycine buffer and enabled the electrophoresis of acidic, but not neutral, saccharide derivatives. The acidic and neutral saccharides could thus be distinguished unequivocally. The fluorescent labeling procedure was virtually quantitative and as little as 0.63 pmol could be detected photographically when gels were illuminated by uv light. When gels were viewed using an imaging system based on a cooled charge-coupled device, as little as 0.2 pmol was detected. The method may be useful for the structural analysis of the carbohydrates of glycoconjugates and other naturally occurring oligosaccharides.